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The following is a quotation of the appropriate paragraphs 
of 35 U.S.C. § 102 that form the basis for the rejections under 
this section made in this Office action: 

A person shall be entitled to a patent unless 

(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the 
date of application for patent in the United States. 

The following is a quotation of 35 U.S.C. §. 103 (a) which 

forms the basis for all obviousness rejections set forth in this 

Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 

Claims 1, 6 and 7 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as 
obvious over Murayama et al . Murayama et al . disclose a catalyst 
layer- fixed reactor for an exothermic reaction which comprises a 
plurality of reaction tubes disposed within a shell of the 
reactor, an inner tube disposed in the middle portion of each of 
the reaction tubes, catalyst layers formed by catalyst charged in 
the space inside the reaction tubes and outside the inner tubes, 
and a cooling medium charged between each of the reaction tubes 
in the shell, and in which a feed gas is flowed in each of the 
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inner tubes in co-current to feed gas flowing in the fixed 
catalyst layer. (See the Abstract.) Murayama et al . disclose at 
column 4, lines 21-26 that molten salts may be used as the 
cooling medium in the catalyst layer-fixed reactor, and further 
teach at column 1, lines 8-13 that the reactor may be used to 
synthesize ammonia from a feed gas containing hydrogen and 
nitrogen. Accordingly Murayama et al . disclose all the 
limitations recited in applicant's claims 1, 6 and 7. In any 
event, it would be prima facie obvious to simultaneously employ 
the reactor of Murayama et al . for ammonia synthesis and to 
employ molten salts as the cooling medium in the catalyst layer- 
fixed reactor, since Murayama et al . suggest the same at the 
aforementioned passages. 

Claim 8 is rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Murayama et al . Murayama et al . is relied upon 
as discussed hereinbefore. It would be prima facie obvious to 
employ a wall of the cooling tube having a lower mechanical 
strength than the wall of the catalyst tube in the reactor of 
Murayama et al . , since it would be within the skill of one of 
ordinary skill in the art to determine suitable requirements for 
the mechanical strength of the cooling tube and the catalyst tube 
in such reactor. 

Claims 2, 4 and 5 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Murayama et al . as applied to claim 1 
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above, and further in view of Lee. It would be further obvious 
from Lee to carry out the process of Murayama et al . in two or 
more reaction zones with intermediate withdrawal of an ammonia 
rich effluent stream between the reaction zones, since Lee 
discloses such an arrangement in the Figure of the drawing, and 
the description thereof from column 4, line 14 - column 6, line 
50. 

Claim.s 3, 9 and 10 are rejected under 35 U.S.C. 103 (a) as 
being unpatentable over Murayama et al . as applied to claim 1 
above, and further in view of either Pinto or Porter. It would 
be further obvious from either Pinto or Porter to separate the 
ammonia rich effluent stream formed in the process of Murayama et 
al . into a stream of unconverted ammonia synthesis gas and an 
ammonia product stream, and recycling the unconverted ammonia 
synthesis gas to the reaction zone, since Pinto and Porter both 
disclose such conventional expedients. (See the Abstract of 
Pinto and lines 50-78 on page 1 of Porter.) 

Claims 3, 9 and 10 are rejected under 35 U.S.C. § 112 
second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant 
regards as the invention. In claim 3, the recitation of 
"separated in a stream" is indefinite. The word "in" should be 
changed to --into-- to avoid this rejection. 
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Zardi et al . is made of record for disclosing an ammonia 
synthesis process in which the synthesis gas is reacted in 
several catalytic beds, and the reaction gas is collected at the 
outlet from the last catalytic bed but one. 

Grotz is made of record for disclosing an ammonia synthesis 
process in which a synthesis gas mixture containing nitrogen and 
hydrogen is passed sequentially over two or more catalyst beds 
containing ammonia synthesis catalyst to produce a gaseous 
effluent from each of the catalyst beds containing ammonia and 
unreacted nitrogen and hydrogen. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Wayne A. 
Langel whose telephone number is (703) 308-0248. The examiner 
can normally be reached on Monday through Friday from 8 A.M. to 
3 :30 P.M. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Stanley Silverman, can 
be reached on (703) 308-3837. The fax phone number for this 
Group is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of 
this application or proceeding should be directed to the Group 
receptionist whose telephone number is (703) 308-2351, / 
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